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$\ldots$ , $x_{rI}$ $K$ $\mathfrak{p}$








$A$ semigroup ofvalues $S(A)$ $A$
Kunz [2] $A$ Gorenstein $S(A)$ (symmetric)
$H\subset \mathbb{N},$ $gcd(H)=1$ ,
$m= \max\{n\in \mathbb{N}|n\not\in \mathbb{N}\}$ $n\in Z$ $n\in H\Leftrightarrow m-n\not\in H$
$C=\mathbb{C}Ix,yI/\langle F(x,y)\rangle(F(x,y)$
) $S(A)$
$0<\epsilon\ll 1$ $S_{\epsilon}:=\{(x,y)\in \mathbb{C}^{2}||x|^{2}+[\gamma|^{2}=\epsilon\}$,
$C_{\epsilon}:=\{F(x,y)=0\}\cap S_{\epsilon}$ $S_{\epsilon}$ 3 $C_{\epsilon}$ $S_{\epsilon}$
$C^{(1)},$ $C^{(2)}$ $0<\epsilon\ll 1$ $C_{\epsilon}^{(1)}\subseteq-\rangle$ $S_{\epsilon}$
$C_{\epsilon}^{(2)}arrow S_{\epsilon}$ (isotopic) $S(C^{(1)})=S(C^{(2)})$
CIx, $yJ/\langle F(x,y)\rangle$ $S(A)$ $F$ Puiseux expansion
$K$ Hefez-
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2 si of values
$N=\{0,1,2,3, \ldots\}$ $0$ $\mathbb{N}_{+}=\{1,2,3, \ldots\}$
$X=(x_{1}, \ldots, x_{r})$ $a=(a_{1}, \ldots, a_{r})$ $x^{a}=x_{1^{1}}^{a}\cdots x_{r}^{a_{\gamma}}$
$\mathfrak{p}$ $K\mathbb{I}xI$ 1 $A=K\mathbb{I}xI/\mathfrak{p}$ $f\in KIxI$ $\mathfrak{p}$
int$(f;\mathfrak{p})=\dim_{K}K\mathbb{I}xI/\langle \mathfrak{p},f)$
$S(A)=\{int\mathscr{K}, \mathfrak{p})|f\in KIxJ,f\not\in \mathfrak{p}\}$
21. $w=(w_{1}, \ldots,w_{r})\in \mathbb{N}_{+}^{r}$ $0 \neq f=\sum_{a\in N^{r}}c_{a}x^{a}\in$
$KIxJ,$ $c_{a}\in K$ ,
$ord_{w}(f)=\min\{w\cdot a|c_{a}\neq 0\}\in$ IN
$f$ $w$ (order)
$in_{w}\omega=\sum_{w\cdot a=ord_{w}(f)}c_{a}x^{a}\in K[x]$ .
$f$ $w$ (initialform) $ord_{w}(0)=\infty,$ $in_{w}(0)=0$
$I\subset K$Ixl
$in_{w}(I)=\langle in_{w}(f)|f\in I\rangle\subset K[x]$
$I$ $w$ (initial ideal)






22([3]). (i) $\alpha_{1},$ $\ldots,\alpha_{r}\in K^{\cross}$
$\sqrt{in_{w}(\mathfrak{p})}=Ker(K[x]arrow K[t],$ $x_{i}\mapsto\alpha_{i}t^{w_{i}})$ .
(ii) $S(A)=\langle w_{1},$ $\ldots,$ $w_{r}\rangle$ $in_{w}(p)=\psi E_{w}(\mathfrak{p})$
$S(A)\neq\langle w_{1},$
$\ldots,$
$w_{r}\rangle$ int$(f;\mathfrak{p})\in S(A)\backslash \langle w_{1},$ $\ldots,$ $w_{r}\rangle$ $f\in K[xJ$
$f$
2.3. $in_{w}(\mathfrak{p})\neq\sqrt{in_{w}(\mathfrak{p})}$ $f_{0}\in\sqrt{in_{w}(\mathfrak{p})}\backslash in_{w}(\mathfrak{p})$
$f\in \mathbb{N},$ $c_{i}\in \mathbb{N}^{r},$ $\alpha_{i}\in K^{x}(1\leq i\leq$ int$(f_{i};\mathfrak{p})=c_{i}\cdot w<t(f_{i+1};\mathfrak{p})$,
int$(f_{e};\mathfrak{p})\not\in\langle w_{1},$ $\ldots,$ $w_{r}\rangle$ $($ $=f_{i-1}-\alpha_{i}x^{c_{i}})$
N
24. $H_{1}\subset H_{2}\subset\cdots$ $\mathbb{N}$ $i$ $j\geq i$
$H_{j}=H_{i}$
2
25([3]). $\mathfrak{p}$ $K\beta xJ$ 1 $i$ $x_{i}\not\in \mathfrak{p}$
$A=KIx\Pi/\mathfrak{p}$ $S(A)$
(1) $w:=(w_{1}, \ldots,w_{r}),$ $w_{i}:=$ int$(x_{\dot{i}};\mathfrak{p})$ .
(2) $in_{w}(\mathfrak{p})=\sqrt{in_{w}(\mathfrak{p})}$. int$(g;\mathfrak{p})\not\in\langle w_{1},$ $\ldots,$ $w_{r}\rangle$ $g\in K$Dl 23. $\mathfrak{p}$ $\langle \mathfrak{p},x_{r+1}-g\rangle\subset KIx_{1},$
$\ldots$ , xr$+$ lI.
$eR$ $:=KIx_{1},$ $\ldots,x_{r+1}I,$ $w_{r+1}$ $:=int(g;\mathfrak{p}),$ $w=(w_{1}, \ldots, w_{r},w_{r+1})\in \mathbb{N}^{r+1},$ $r:=r+1$ ,
(3) $in_{w}(p)=$ $\sqrt{}$ $)$, $S(A)=\langle w_{1},$ $\ldots,$ $w_{r}\rangle$
Hefez-Hemandes
$in_{w}(\mathfrak{p})$
$I\subset K\mathbb{I}xI$ $v\in \mathbb{N}_{+}^{r}$ $in_{\nu}(I)$ $I$
Algorithm25 $\mathfrak{p}$
26. $\sqrt{in_{w}(\mathfrak{p})}$ 2(i)
$(\alpha_{1}, \ldots,\alpha_{r})\in V_{K}(in_{w}(\mathfrak{p})),$ $\alpha_{i}\neq 0$ ,
$\sqrt{_{w}(\mathfrak{p})}=Ker(K[x]arrow K[t],x_{i}\mapsto\alpha_{i}t^{w_{i}})$
$\{x^{a_{1}}-x^{b_{1}}, \ldots,x^{a\ell}-x^{b_{l}}\}$ $Ker(K[x]arrow K[t],x_{i}\mapsto t^{w_{i}})$




(2) $x_{j}\not\in\sqrt{\langle x^{a_{i}}-\beta_{i}x^{\delta_{j}},in_{w}(\mathfrak{p})\rangle}$ for some (any) $j$ .
(3) int$(x^{a_{i}}-\beta_{i}x^{b_{i}};\mathfrak{p})>int(x^{a_{j}};\mathfrak{p})$ ($[1]$ before Example 3.4).
(2) $s,$ $t$ $\langle 1-tx_{1},x^{a;}-sx^{b_{j}},$ $in_{w}(\mathfrak{p})\rangle\cap K[s]$
$p(s)$ $\beta_{i}$ $p(s)$
27. $\mathfrak{p}=\langle x^{3}-z^{2}+x^{4}yz,(\gamma^{2}-xz)^{2}-x^{2}y^{5}z^{3}\rangle\subset KIx,y,zI$ $t(x;\mathfrak{p})=8$ ,
int$(\gamma;\mathfrak{p})=10,$ $int(z;\mathfrak{p})=12$ $w=(8,10,12)$ $in_{w}(\mathfrak{p})=\langle x^{3}-z^{2},(\gamma^{2}-xz)^{2}\rangle$ .
f- $xz\in$
-
$\sqrt{in_{w}(\mathfrak{p})}\backslash in_{w}(\mathfrak{p})$ $int\psi-xz;\mathfrak{p}$) $=51\not\in$ $\langle$8, 10, $12\rangle$ . $\mathfrak{p}’=\langle \mathfrak{p},u-(\gamma^{2}-$
$xz)\rangle\subset KIx,y,z,$ $uI$ int$(x;\mathfrak{p}’)=8,$ $int(\gamma;\mathfrak{p}’)=10,$ $int(z;\mathfrak{p}’)=12,$ $int(u;\mathfrak{p}’)=51$ .
$w’=(8,10,12,51)$ $in_{V}(\mathfrak{p}’)=\langle x^{3}-z^{2},u^{2}-x^{2}y^{5}z^{2},f-xz\rangle$ $K$-
$K[x,y,z,u]arrow K[t],$ $x\mapsto t^{8},$ $y\mapsto t^{10},$ $z\mapsto t^{12},$ $u\mapsto t^{51}$
in,, $(\mathfrak{p}’)=\sqrt{in_{w’}(\mathfrak{p}’)}$ $S(KIx,y,zI/\mathfrak{p})=S(KIx,y,z,uIl\mathfrak{p}’)=\langle 8,10,12,51\rangle$ .
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